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SATURN V LAUNCH VEHICLE FLIGHT EVALUATION REPORT - AS-508
APOLLO 13 MISSION
BY

Saturn Flight Evaluation Working Group
George C. Marshall Space Flight Center

ABSTRACT

Saturn V AS-508 (Apollo 13 Mission) was launched at 14:13:00.00 Eastern
Standard Time on April 11, 1970, from Kennedy Space Center, Complex 39,
Pad A. The vehicle lifted off on schedule on a launch azimuth of 90
degrees east of north and rolled to a flight azimuth of 72.043 degrees
“east of north. The Taunch vehicle successfully placed the manned space-
craft in the planned translunar injection coast mode despite a premature
S-1I center engine cutoff. The S-IVB/IU impacted the lunar surface at
2.5 +0.5 degrees south and 27.9 +0.1 degrees west at 280,601.0 seconds
(77:56:41.0) which was 65.5 +7.8, -4.8 kilometers (35.4 +4.2, -2.6 n mi)
from the target of 3 degrees south and 30 degrees west. Impact velocity
was 2579 m/s (8461 ft/s).

A1l Mandatory and Desirable Objectives of this mission for the Taunch
vehicle were accomplished except the precise determination of the lunar
impact point. It is expected that this will be accomplished at a later
date. No failures, anomalies, or deviations occurred that seriously
affected the mission.

Any questions or comments pertaining to the information contained in this
report are invited and should be directed to:

Director, George C. Marshall Space Flight Center

Huntsville, Alabama 35812

Attention: Chairman, Saturn Flight Evaluation Working
Group, S&E-CSE-LF (Phone 205-453-2575)
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Holddown Arm

Helium Flow Control Valve



HSK
HSKX

IGM
IMU
Iu
KSC
LET
LH
LM
LOI
LOS
LOX
LV
LVDA

LVDC

LVGSE

MAD
MADX
MCC-H

MILA

ML
MMH
MO
MoV
MR
MSC

MSFC
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Honeysuckle Creek

Honeysuckle Creek Wing
Station

Iterative Guidance Mode
Inertial Measurement Unit
Instrument Unit

Kennedy Space Center
Launch Escape Tower
Liquid Hydrogen

Lunar Module

Lunar Orbit Insertion
Loss of Signal

Liquid Oxygen

Launch Vehicle

Launch Vehicle Data
Adapter

Launch Vehicle Digital
Computer

Launch Vehicle Ground
Support Equipment

Madrid
Madrid Wing Station

Mission Control Center -
Houston

Merritt Island Launch
Area

Mobile Launcher
Monomethyl Hydrazine
Mandatory Objective

Main Oxidizer Valve
Mixture Ratio

Manned Spacecraft Center

Marshall Space Flight
Center

MSFN

MSS
MTF
M/W
NPSP

NPV
NASA

OAT
0cP
OECO
OMPT

0T
PAFB

PCM

PCM/
FM

PEA
POI
PMR
PRA
PTCS

PU
RF
RFI
RMS
RP-1
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Manned Space Flight
Network

Mobile Service Structure
Mississippi Test Facility
Methanol Water

Net Positive Suction
Pressure

Nonpropulsive Vent

National Aeronautics and
Space Administration

Overall Test
Orbital Correction Program
Qutboard Engine Cutoff

Operational Mass Point
Trajectory

Operational Trajectory
Patrick Air Force Base

Pulse Code Modulation

Pulse Code Modulation/
Frequency Modulation

Platform Electronics Assembly
Parking Orbit Insertion
Programed Mixture Ratio
Patrick Reference Atmosphere

Propellant Tanking Control
System

Propellant Utilization
Radiofrequency
Radiofrequency Interference
Root Mean Square

Designation for S-IC Stage
Fuel (kerosene)



SA
SC
SCFM

SLA
SM
SPS
SRSCS

SS/FM

STDV

SV

TCS

TD&E

TEI
TEX
TLI
TMR
TSM
TVC
UCR

USB
ut
VA
VAN
VHF
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Service Arm
Spacecraft

Standard Cubic Feet per
Minute

Spacecraft/LM Adapter
Service Module
Service Propulsion System

Secure Range Safety Com-
mand System

Single Sideband/Frequency
Modulation

Start Tank Discharge
Valve

Space Vehicle
Time Base 1

Thermal Conditioning
System

Transposition, Docking and
Ejection

Transearth Injection
Corpus Christi (Texas)
Translunar Injection
Triple Module Redundant
Tail Service Mast
Thrust Vector Control

Unsatisfactory Condition
Report

Unified S-Band
Universal Time

Volt Amperes
Vanguard (ship)
Very High Frequency
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MISSION PLAN

The AS-508 flight (Apollo 13 Mission) is the eighth flight in the Apollo/
Saturn V flight program, the third lunar landing mission and the first
landing planned for the lunar highlands. The primary mission objectives
are: a) Perform selenological inspection, survey, and sampling of

materials in a preselected region of the Fra Mauro formation; b) deploy

and activate the Apollo Lunar Surface Experiments Package (ALSEP III);

c) develop man's capability to work in the Tunar environment; and

d) obtain photographs of candidate exploration sites. The crew consists

of James A. Lovell (Mission Commander), John L. Swigert, Jr. (Command Module
Pilot), and Fred W. Haise, Jr. (Lunar Module Pilot).

The AS-508 launch vehicle is composed of the S-1C-8, S-II-8, and S-IVB-
508 stages, and Instrument Unit-508. The Spacecraft (SC) consists of
Spacecraft/Lunar Module Adapter (SLA)-16, Command and Service Module
I(CSM)-109, and Lunar Module (LM)-7.

Vehicle launch from Complex 39A at Kennedy Space Center (KSC) is along a
90 degree azimuth with a roll to a flight azimuth of approximately 72
degrees measured east of true north. Vehicle mass at ignition is
6,505,746 1bm.

The S-IC stage powered flight is approximately 164 seconds; the S-II
stage provides powered flight for approximately 392 seconds. Following
S-IVB burn (approximately 144 seconds duration), the S-IVB/IU/SLA/LM/CSM
is inserted into a circular 100 n mi altitude (referenced to the earth
equatorial radius) Earth Parking Orbit (EPO). Vehicle mass at orbit
insertion is 300,263 1bm.

At approximately 10 seconds after EPO insertion, the vehicle is aligned
with the local horizontal. Continuous hydrogen venting is initiated
shortly after EPO insertion and the Launch Vehicle (LV? and CSM systems
are checked in preparation for the Translunar Injection (TLI) burn.
During the second or third revolution in EPO, the S-IVB stage is
restarted and burns for approximately 356 seconds. This burn injects
the S-IVB/IU/SLA/LM/CSM into a free-return, translunar trajectory.
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